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Background: Breast cancer is the most common malignancy among women. Surgical treatment is an essential part of
therapy, which still includes chemotherapy, radiotherapy and hormone therapy. The increase in early cancer detection
and less aggressive treatment has made longer survival rates possible for women with this neoplasia. Morbidities after
treatment have subsequently aroused particular interest in the scientific community in order to minimize their effects and
provide increased quality-of-life for these patients. The present study aimed at investigating one of these morbidities: axillary
web syndrome, which occurs after axillary surgical management.
Methods: From December 2011 to September 2012, according to the inclusion and exclusion criteria, 97 patients, who
had been surgically treated for breast cancer, were enrolled, interviewed, and submitted to a specific physical exam. An
investigation of the axillary cords, characteristic of this syndrome, was performed in all patients.
Results: The axillary web syndrome was diagnosed in 28.86% of the women. Higher risk of triggering the syndrome has
been associated with younger age (21.7%), longer time between first treatment and data collection (29.3%), greater
number of resected lymph nodes (149.7%) and surgical management medical teams (113.2%).
Conclusions: One can conclude that axillary web syndrome was associated with younger age, greater time elapsed since
surgery, surgical management of medical staff and number of resected lymph nodes.
Further studies are needed to review prior-to-surgery and post-operative follow-up, to properly assess the effects of
surgery in the axilla on homeostatic balance, not only in the ipsilateral upper limb, but also assess their compensatory
consequences throughout the body.
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Breast cancer is considered a global public health problem
due to its increasing incidence and associated socioeco-
nomic implications (Brasil. Instituto Nacional do Câncer
Jose Alencar Gomes da Silva. Coordenação Geral de Ações
Estratégicas 2011). It is the most frequent cancer among
women in the world (Siegel et al. 2012; Canadian Cancer
2012; Freitas-Júnior et al. 2012).* Correspondence: kassandrafukushima@gmail.com
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in any medium, provided the original work is pAs an immediate consequence of the increased diagno-
sis of this neoplasia, a great therapeutic arsenal has been
used, which includes surgical, radiotherapeutic and clinical
treatments (chemotherapy, hormonal therapy, among
others) (Ewertz & Jensen 2011). As a result of such treat-
ments, a variety of clinical problems have followed that
may have functional impacts (Hellman & Harris 2002).
Surgical trauma and/or radiotherapy can result in defi-
ciencies in the ipsilateral upper limb, functional limitations
and other morbidities including pain, stiffness, lymph-
edema, seroma, axillary web syndrome (AWS), decreased
strength and range of motion (ROM), decreased toleranceis an Open Access article distributed under the terms of the Creative Commons
g/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction
roperly credited.
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2010), and grasping weakness of the hand, postural changes
and increased sensitivity of the thoracic wall, cervical or
anatomical region corresponding to the upper trapezius
muscle (Hellman & Harris 2002).
The morbidity called axillary web syndrome, presents it-
self as a taut, stretched band underneath the skin, some-
times called a cord (Koehler 2009) or cord of lymphedema.
It originates in the axilla and extends to the medial and
upper portion of the arm to the anterior portion of the
elbow (Moskovitz et al. 2001).
It is assumed that these fibrous bands could be sclerified
lymphatic vessels (Hellman & Harris 2002), since it is a
condition that can occur after stopping the lymphatic flow
in the armpit, induced by the dissection of axillary lymph
nodes, by the dissection of the sentinel lymph node (the
first lymph node to receive lymphatic drainage of a
tumor), trauma, or even by the cancer itself (Koehler
2009; Biazús 2000).
Cord biopsy of a small number of patients has indi-
cated dilated lymphatic vessels, fibrosis of the lymphatic
vessels and venous thrombosis (Koehler 2009; Moskovitz
et al. 2001), although this latter find is rare in women
with breast cancer (De Martino et al. 2012; Lovely et al.
2012). The observation of fibrin clots in superficial veins
and axillary lymphatic vessels, submitted to biopsies,
suggests that the trauma to lymphatic vessels and veins,
stasis and hypercoagulability are implicated in the gen-
esis of this syndrome. Thus, pathological and anatomical
evidence help support the hypothesis of the angiolym-
phatic origin of AWS (Moskovitz et al. 2001).
Little is known about the factors that could predispose
someone to this syndrome. The injury of axillary lymph
nodes seems, according to the foregoing, to occupy the
central place in its genesis. This observation has been cor-
roborated by a Brazilian study, which found an association
between the presence of AWS with a greater number of re-
moved and compromised lymph nodes (Bergmann et al.
2012). Another aspect to be noted is the patient’s age at
diagnosis and treatment of breast cancer; research has
shown that, in young women, the intensity of symptoms in
the immediate postoperative period tends to be exacerbated
(Steegers et al. 2008; Tasmuth et al. 1995). In addition, the
time elapsed after the surgical event seems to influence the
detection of AWS, as the syndrome can occur not only in
the immediate postoperative period, according to some au-
thors (Lacomba et al. 2009).
The exact frequency, origin, clinical presentation, evolu-
tion and treatment of axillary web syndrome are still un-
defined (Leduc et al. 2009) and, thus, there is a lack of
formal guides on which therapeutic interventions can be
based (Fourie & Robb 2009).
The present research aims to determine the frequency
and the factors associated with axillary web syndrome inwomen who have undergone surgical treatment of breast
cancer, which involved the axilla in the Cancer Hospital of
Pernambuco.
Methods
The study was conducted at Cancer Hospital of Per-
nambuco (CHP), in the Department of Mastology and
in the Service of Medical Records and Statistics (SMRS).
Joining the study was voluntary and all patients who
wished to participate signed an informed and free con-
sent form. The research was approved by the Research
Ethics Committee of the hospital under registration
CAAE 03260172447–11 on 09 August 2011.
The first phase of the study was transversal, observa-
tional, analytical, with comparison of groups, concerning
the detection of axillary web syndrome in order to meet
the objective of this study. This was followed by a retro-
spective, descriptive study and was restricted to collecting
the data of histopathological and therapeutic features of
the breast cancer that were recorded in the medical rec-
ord, for investigation of a possible causal relationship be-
tween axillary web syndrome and tumor characteristics or
the therapy applied.
The population was composed of female patients, older
than 18 years, served in the Department of Mastology of the
Cancer Hospital of Pernambuco between December 2011
and July 2012 and which had been submitted to surgical
treatment for breast cancer with which involved the axilla.
To determine the sample size, an incidence of axillary web
syndrome equal to 28.1% was applied, which refers to the
study by Bergmann et al. (2012), the only recent Brazilian
study located with determination of this parameter, and 6%,
which refers to a study by (Moskovitz et al. 2001), being the
smallest incidence found and that which was first reported.
This percentage was applied to the formula of (Whitley &
Ball 2002) from which the sample size was obtained, varying
between approximately 94 patients (for a significance level
of 0.05 and test power equal to 90%) and 162 patients (for a
0.01 significance level and test power equal to 95%). Data
were collected from 131 patients, which corresponded to a
test power equal to 99.3% (at a significance level of 0.05).
Upon applying the inclusion and exclusion criteria, the
resulting sample included 97 patients.
Independent variables studied were the following: age,
body mass index (BMI), clinical stage, number of lymph
nodes removed, number of compromised lymph nodes,
mammary lateralization, time interval from diagnosis to
surgical treatment, time interval between surgery and the
interview, the time interval between the first treatment
and the interview, types of surgery (modified radical mast-
ectomy, simple mastectomy, sectionectomy, quadrantect-
omy associated or not with axillary surgery – conventional
dissection or sentinel lymph node examination), chemo-
therapy and radiotherapy.
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acterized as presence of strands originating in the axilla of
women submitted to surgical treatment of breast cancer
that involved the axilla. In this study only the presence of
strands was considered, regardless of the presence of pain
upon palpation or limitation to the ipsilateral upper limb
movement.
The patients included were submitted to question-
naires to record the symptoms related to breast cancer
and its treatment.
Weight and height were measured for each patient. An
examination for similar structures to the strands that ori-
ginate in the axilla and that appear with the movement of
abduction, extension and external rotation of the shoulder
joint, for the diagnosis of AWS, was done in all women
included.
From consulting the medical chart in the files of the
Cancer Hospital of Pernambuco, histopathological data
for the breast cancer and information on therapy applied
were obtained.
The data were organized using the spreadsheet program
Excel®, and analyzed with the Statistical Package for Social
Sciences (SPSS®), version 20.0. The variables in nominal or
ordinal scales were presented in the form of tables, con-
taining absolute and relative frequency distribution. The
quantitative variables were expressed as mean and stand-
ard deviation from the average.
In the comparison between groups, the Student's t test
was applied to the difference of averages. In addition,
chi-squared and Fisher exact tests were used for com-
parison of proportions. A significance level of 0.05 was
adopted in all inferential tests.
Subsequently, a Spearman multivariate analysis of fac-
tors was applied in order to determine the factors that
exerted the greatest influence on the determination of
AWS. With the values of the variables admitted as factors,
normal and rotated variance matrices were built. The fol-
lowing values were calculated: a) the Kayser-Meyer-Olkin
coefficient, for comparison between the variation coeffi-
cients of each factor with AWS and the general coefficient
of the set of factors for determination of AWS; b) Bartlet
sphericity test, to verify the significance of all theTable 1 Distribution of mean, standard error of mean, confid
Hospital of Pernambuco – December 2011-July 2012
Age AWS (cords)
Present (n=28)
Mean ± standard error of the mean* 50.54±2.10




Note: *- Student t test for differences in means; p<0.001.correlations made to the calculation matrix and c) load
analysis of factors (communalities).
For the factors with significance in multivariate analysis,
the odds-ratio was calculated, whose confidence interval
was 95%, assuming the 0.05 significance level for rejection
of the null hypothesis of association among variables and
the occurrence of AWS.
Results
Axillary web syndrome was found in 28 [28.86%] women.
When classified according to age, it was found that pa-
tients with AWS had an average age of 50.54 ± 2.10 years
[95% CI = 46.22-54.84 years]. For the group without AWS
[69; 71.14%], this value equaled the 57.58 ± 1.72 years
[95% CI = 54.16-61.00 years], and this difference was sig-
nificant [Table 1].
In relation to the type of surgery that had been applied,
there were 69 [71.13%] cases of modified radical mastec-
tomy, in similar percentages of women with AWS [71.43%]
and without AWS [71.01%] [Table 2].
A higher frequency of AWS was identified in therapies
in which axillary dissection was performed [25; 89.28%], as
well as in cases where non-surgical therapy had not yet
been initiated. Such differences, however, were not signifi-
cant [Table 2].
Among the 97 women, the average number of lymph
nodes removed was 12 ± 1, independent of the presence of
AWS, ranging from one to 24 lymph nodes, with a median
of 11 lymph nodes. When considering the group with AWS,
the average number of lymph nodes removed equaled 12 ±
1, of which on average 2 ± 1 were compromised, while in
the group of women without AWS, the average number of
lymph nodes removed equalled to 12 ± 2, of which 4 ± 2
were compromised. These differences did not reach statis-
tical significance [Figure 1].
In Table 3, distributions were found in the time periods
that passed between diagnosis and surgical and non-surgical
treatment, in relation to the admission of patients to the re-
search. Although all the average times investigated were lon-
ger for the group of women without AWS, there were no
significant differences in any parameter. The interval of








Table 2 Distribution of information related to the tumor and treatment of breast cancer of 97 women according to the
presence and absence of AWS (cords)-Cancer Hospital of Pernambuco – December 2011-July 2012
Variables related to the tumor and treatment AWS (cords) Total (n=97) P Value
Present (n=28) Absent (n=69)
n % n % n %
Mamary lateralization 0.701†
Right 13 46.43 35 50.72 48 49.49
Left 15 53.57 34 49.28 49 50.51
Clinical stage of the breast cancer at the time of diagnosis 0.910†
Initial 19 67.86 46 66.67 65 67.01
Advanced 9 32.14 23 33.33 32 32.99
Type of surgery‡ 0.856†
Modificed radical mastectomy 20 71.43 49 71.01 69 71.13
Quadrantectomy with axillary dissection 5 17.86 9 13.04 14 14.43
Mastectomy with examination of SLN 3 10.71 6 8.70 9 9.28
Quadrantectomy with examination of SLN - - 5 7.25 5 5.16
Non-surgerical therapy¶ 0.791†
Not started 15 53.57 39 56.52 54 55.67
Neoadjuvant chemotherapy 8 28.57 13 18.84 21 21.65
Adjuvant chemotherapy 5 17.86 17 24.64 21 21.68
Adjuvant radiotherapy 3 11.1 9 13.0 12 12.5
Legend: * - For the variables were considered, exclusively, the examination of the sentinal lymph node and axillary dissection.
P Value calculated by: * Fisher exact test; † - chi-squared test.
‡ - Chi-squared test comparing modified mastectomy to quandrantectomy with axillary dissection.
¶ - Percentages calculated based on the total number of patients of each group, as the same patient may undergo more than one treatment.
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of AWS, there is no significant difference between the
groups.
As for the body mass index [BMI], it was found that
obesity was more common in patients without AWS, but
the difference was not significant [p = 0.156]. The average
BMI equaled 28.15 ± 0.98 in patients without AWS and
27.29 ± 1.05 for those with AWS and this difference was
not significant [Figure 2].Figure 1 Box-plots of the number of lymph nodes removed and com
Pernambuco-December 2011-July 2012. Note: Student t test p=0.779.Exploring the hypothesis that the aforementioned vari-
ables could contribute to the onset of AWS, a multivariate
analysis was conducted. Weak correlations were observed
between the variables of age, BMI, time interval between
treatment and data collection, surgical team, number of
lymph nodes removed and type of surgery and the presence
of AWS, as the Kaiser-Meyer-Olkin coefficient equaled
0.489, associated with a p value of less than 0.001, in the
Bartlet test of sphericity. From the analysis of thepromised, according to presence of AWS-Cancer Hospital of
Table 3 Distribution of means and the frequency of elapsed time intervals between procedures that were applied to




AWS (cords) P Value
Present (n=28) Absent (n=69)
Mean ±SEM 95% CI Mean ±SEM 95% CI
From diagnosis to surgerical treatment (days) 75.6±14.4 45.91-105.2 95.0±23.7 47.6-142.5
Up to 60 days n (%) 19 (67.8) 42 (60.9) 0.603
More than 60 days n (%) 9 (32.2) 27 (39.1) 0.342
From surgery to interview (days) 263.0±151.8 0.0-574.5 362.8±124.8 113.8-611.8
Up to 60 days n (%) 24 (85.7) 54 (78.3) 0.649
More than 60 days n (%) 4 (14.3) 15 (21.7) 0.296
From the first treatment to interview (days) 329.8±158.5 4.0-655.7 406.3±123.6 159.6-652.9
Up to 60 days n (%) 17 (60.7) 42 (60.9) 0.731
More than 60 days n (%) 11 (39.3) 27 (39.1) 0.582
Legend: SEM – standard error of the mean p Value calculated from the Student t test for differences in means.
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matrices, it was found that the risk of triggering the syn-
drome increased at a younger age (21.7%), greater time
interval between the first treatment and data collection
(29.3%), greater number of lymph nodes removed (149.7%)
and surgical management according to teams (113.2%)
[Table 4].
Discussion
The frequency of axillary web syndrome was 28.86%.
This percentage is consistent with other descriptions, in
the literature, which vary between 6% and 48.3%, due to
imprecision in the information of the definition criterion
of the syndrome and the differences in methodology
(Moskovitz et al. 2001; Bergmann et al. 2012; Lacomba
et al. 2009; Bergmann et al. 2007; Leidenius et al. 2003).
In relation to the criterion of syndrome diagnosis, pal-
pation or visualization of the cords was used by the
studies, as well as association with the presence of painFigure 2 Distribution of the classification by BMI according to diagno
2011-July 2012. Note: p value calculated by the Snedecor F test; p=0.605;on palpation or reducing the range of motion of the limb
ipsilateral to the affected breast. However, these criteria
were usually not described in detail, making a more ac-
curate comparison of frequencies impossible (Moskovitz
et al. 2001; Bergmann et al. 2012; Lacomba et al. 2009;
Bergmann et al. 2007; Leidenius et al. 2003).
The difference in the type of study may have contributed
to the variability in percentages of occurrence of AWS. Ex-
clusively retrospective research identified a lower frequency
of the syndrome (Moskovitz et al. 2001), whereas prospect-
ive studies, with the start of the preoperative and follow-up
period varying between 45 days and two years, reporting
higher frequencies (Bergmann et al. 2012; Lacomba et al.
2009; Bergmann et al. 2007; Leidenius et al. 2003).
The frequency of AWS in patients of this research
should be analyzed with caution since most of them had
not started chemotherapy or radiotherapy at the time of
data collection and, additionally, for those who made
them, the time of internation was short. It follows that thesis of AWS -Cancer Hospital of Pernambuco – December
*Two (2.061%) patients did not have their body weight measured.
Table 4 Analysis of determinants factors of AWS
Variables Load factor Odds-ratio 95% CI P Value
Age in years (younger) 0.596 1.217 1.085-1739 0.017
Time between first treatment and data collection (more time) 0.704 1.293 1.011-1.836 0.046
Surgical team (less conservative) 0.870 2.132 1.870-5.215 0.007
Number of lymph nodes removed (greater number) 0.802 2.497 1.013-6.155 0.044
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Leidenius et al. 2003) could not be excluded, although re-
ports from the literature agree that the cords usually make
their appearance in the first three months after surgery
(Koehler 2009; Lacomba et al. 2009). Therefore, it was im-
portant in this study to indentify precocious appearance of
AWS, more frequent within the first 60 days, as described
by several studies (Lacomba et al. 2009; Leduc et al. 2009;
Fourie & Robb 2009; Whitley & Ball 2002; Bergmann et al.
2007; Leidenius et al. 2003).
Not relationship was observed between the presence
of AWS and lateralization of the breast affected by
breast cancer, as also reported by Bergmann et al.
(2012). Additionally, in the case of clinical stage, there
was no association between the advanced stages and the
presence of AWS, corroborating some recent studies
(Bergmann et al. 2012; Bergmann et al. 2007). The ap-
parent contradiction of this finding could derive from
the transversality of the present study having served as a
possible factor of underestimation in the detection of
AWS, as the installation of AWS could occur at another
time during the treatment or even after treatment.
Despite the initial stage having prevailed, there was a
greater number of patients who underwent modified
radical mastectomy, reflecting the surgical option of
hospital service teams where the survey was conducted.
This hypothesis seems to be corroborated by the fact
that women without the syndrome were also predomin-
antly given this treatment.
It is relevant to note that the surgical team acted as an
increased risk factor for triggering AWS in the multi-
variate analysis, indicating that, in addition to the pref-
erence for modified radical mastectomy, there was also
a greater tendency for axillary dissection, even consider-
ing the predominance of patients being in the initial
clinical stage. This association has been reported in
other Brazilian studies (Bergmann et al. 2012; Bergmann
et al. 2007), unlike foreign research, in which conserva-
tive surgeries predominated for initial stages (Lacomba
et al. 2009; Leidenius et al. 2003).
The average number of axillary lymph nodes removed
found in this research agrees with the findings of Bergmann
et al. (Bergmann et al. 2012), who reported a predominance
of 15 or more lymph nodes removed. It is worth emphasiz-
ing that the number of lymph nodes removed acted as acontributing factor for the increase in the risk of developing
AWS when multivariate analysis was performed in this
study, therefore agreeing with other studies (Bergmann et al.
2012; Bergmann et al. 2007).
Still in relation to axillary lymph nodes, the results of
the present research agreed with Bergmann et al. (2007) in
indicating a higher number of lymph nodes involved
(metastatic) in patients without AWS, when compared to
those with AWS. The importance of the number of posi-
tive lymph nodes seen in histopathological examination
lies in the increase of 13% to 62% in the risk of developing
AWS (Bergmann et al. 2012; Lacomba et al. 2009;
Bergmann et al. 2007; Leidenius et al. 2003). However, in
the present research, this finding was not confirmed,
which is in agreement with the study by Bergmann et al.
(Bergmann et al. 2007).
An interesting observation is that one-third of patients
submitted to examination for sentinel lymph node, with-
out axillary dissection, developed AWS. This leads us to
reflect that even small interventions in the armpit could
cause major and clinically apparent injuries, which is in
accordance with the review published by Fukushima,
Silva and Ferreira (2011).
The present study did not detect a relationship between
BMI and AWS, contrary to the research of (Bergmann
et al. 2012), in which obese women showed a reduction of
15% in the risk for AWS (although without statistical sig-
nificance). These authors published, in 2007, research that
showed a higher frequency of women with AWS in thin
patients (Bergmann et al. 2007). The sample composition
of the present study, with the largest number of women
above BMI 25, may have favored a greater frequency of
AWS in overweight or obese women.
The main limitation of this research was the transver-
sality, i.e. no follow-up of patients over time and thus
conclusions of causality of predisposing factors to
axillary web syndrome could not be determined. Fur-
thermore, the retrospective step constitutes, per se, a
limitation, since information written by third parties
and by self-reporting of symptoms experienced in the
past by the same patients may lead to bias of interpret-
ation and memory.
The present research did not evaluate the patients in the
period prior to surgery, as in some studies (Bergmann
et al. 2007; Gärtner et al. 2009; Petrek et al. 2001; Sagen
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surgical etiology of AWS.
Conclusions
Axillary web syndrome was diagnosed in 28.86% of the
women. The risk of triggering the syndrome were in-
creased for younger age (21.7%), longer time between the
first treatment and data collection (29.3%), a greater num-
ber of lymph nodes removed (149.7%) and surgical man-
agement according to medical teams (113.2%).
Further studies are needed to evaluate prior-to-surgery
and longer post-operative follow-up, to detect predisposing
factors and adequately characterize AWS. Additionally,
greater importance should be given to the effects of involv-
ing the axilla in surgery on homeostatic balance, not just in
the ipsilateral upper limb, but also in the whole organism,
so that preventive and therapeutic interventions can be
optimized.
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